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[AiiPH40 24 



[mm 



[§¥AH#] 



oil °\m tsi^iAi s s^tua. cne-iei 



(en 



20 
52 

1 

12 



£ 29,000 SI 

g 52,000 S 

2d 26,000 S 

S 493,000 SI 
600,000 a 
g^JIS 
313,000 S! 

1.Q^Ai-SAilAH(£S)_m 2.^IEFS¥AHW[^^3gSAH 

^{2002^ ?m i6gm^ SOU JIHI §9 31 S 



73-4 



1020030038012 



t^-g- Afliifl ^^o] ^71^ Her-2/neu -rf^*}* itN"^ ^#2. 

ofl ^ £ Her-2/neu DNA ^S^S 7>^1 J5.5. # 

£ la 
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^ovj-^ Her-2/neu DNA ^{Her-2/neu DNA VACCINE 

HAVING ANTI -CANCER ACTIVITY} 



£ la ^ lbfe 4^ pNeu #^^1-5] ^12:^ (la) ^ <>lt "R- 
^ (lb)# SM^., 

ECD: M]^ TM: W <83, ICD: Afliifl 

£ 2^ pTV2 (A), pNeu™ (B) , pNeu ECD (C), pNeuurgDs (D) ^ pNeu ECD - 

gDs (E) #2^*1 <q«fl Her-2/neu ^til-g^ q-B^ 

^ 30- z}-z)- PBS (A)S|- pNeuEco (B) , pNeu™ (C) , pCKecd (D) ^ pCK™ (E) #5} 
ojsfl -B-iSl^ Her-2/neu ^ M-e^ 

51 4^ ^ P TV2 (A), pNeu™ (B) % P Neu E c D -gDs (C) #2^1 S-S ^^Hb 
p>o.^ ^.g- ^A>^n]^o,5. ^4°]^, 
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£ 5^ AA PTV2 (A), pNeu™ (B), pNeu EC D (C) , pNeu TO -gDs (D) ^ pNeu ECD 

gDs (E) #3^3 ^1 3*fl *£3^r ^S.^ T 3-3^ %°}JL, 

S. 6* AA PBS (A)3 pNeu E cD (B), pNeu™ (C), pCKecd (D) ^ pCK B i (E) #3 

^Pl-o^l 3*A *£3^r 4|i^9 T ^Et 1 «>** 33^1 33^, 

5L 7a ^ 7b^ pNeu §3^3^1 31* ^3 ^3-S-3» 33^ 3^3, 
p>o.^ofl 4 #5-1-^1 ^# Her2-CT26 Afl 3^3-^ 3*3 ^<$3. 

7) (7a) g Her2-CT26 4^1 3*l^>« 3*3 3*^3 41** (7b)* 3^3 

£ 8a ^ 8b^r pCK ECD g P CK TO #3^3 ^«fl 3*fl *^3^ <«3 

# 33^£ £°.3>1, 4 €3^3 ^« * Her2-CT26 ^13L« 33" 

-A>tV ^<$H3 (8a) £ Her2-CT26 3*3 3*^3 ^ 
(8b)* 3 #3 33-°11 33- 33 ^ 33^, 

51 9a ^ 9b^ pNeu E cD g P Neu E c D -gDs *3<>fl 3*fl *5l3^ W3 % v 

M-B^ 3*^1 4 #3^3^* *3lL> * Her2-CT26 Xflil- 

sxj^Af^ 3^°] ^o o t a7l (9a) g Her2-CT26 4^1 3*3 3*^ 

3 ^# (9b)* 3#3 33-°fl 33- 33\H 33^, 

£ 10a £ lOb^r P Neu EC D £ pNeu ECD -gDs ^41 *<*H 3*fl *^3^ 3" 3^ 
Jl3-« 3-3-^ 3-2-5-3, 33" Her2-CT26 1 x 10*711 (10a) HL^r 5 Xl0 5 7fl 
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(lOb)sL *cW^ * A *\^-^ 

£ P CK ECD g pCKb, ^ °J" 

£ 12a £ 12bfe pCK™4 A>ol£^oi $-g^M 33 U 3 (12a) £ ^ v 

zi-ofl ^ -B-5L^ T ^5^r (12b)# 

£ 13a ifl*l 13d^ pCK«^ A>ol£7>«l ^-fc^M * <«3 

1- ti^H M-Bj-^ nf^il 3- ^ Her2-CT26 4 

£# 3i|*>^> ^ ^^^>tV (13a), 3r)^V^>°fl ^^fl ^3.7) 

(13b, #s ^ y *<8=°1 AS 71^1 ^ *H-i3 «1) £ ^^H* 

^ o.^ p> o.^ (i3c ^ 13d, €Jl ^ & *R-^3 

H^o. ^^ofl n}-^ uj-E}^ 33°luL, 

£ 14a 14c^ pCK™^ a>o 1£ ^o] bJJe^ ^-g-^^oil o}3fl -frSL^fe oj. 

*liLM» tilHs}^ q-E}^ 3J£-3.*1, *}-^°fl Her2-CT26 Afli# * 
^ ^M*y (14a) g *K-^ 41** (14b^ 14c, « 9l 

^ ^ ^ tin# ai^o] ^^oj] ^ m-^\h 

H 15a 15dfe AA Her-2/neu *HS?>3 -fr^l-ft W S V 

^^nl-o^ *fl3^ (15a) g #7] #2^*12=41 3r5LS\^ ^A 
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^<3-iL4« 3-^*1, A t-efc^lH.* * Her2-CT26 M)3L 

* nl *H^>t!: 3*3 ^3.71 (15b, Its ^ «H-i ^ ^ 0 o to l ^1*1 8JF 
o_ v}*-^*) til) ^ ^^a}*V p>-f^ ^# (15c3 15d, ^S. ^ 

xjyo.^ ^ ^^s] ti])^ x\^}9] *W ^°1^> 

£ 16a £ 16bfe Her-2/neu -R-^*}^ aH£7VSI -fr^}* I^Kr 

Her-2/neu DNA» S^S^H ^ 

Her-2/neu -*-^Hr ^°J*V ^-8-*fl3 ^ I ^1 # tiJ ^ 

a-1 3.7l7> 185 kDa<?l ^oHm <#Jl s^^- (Akiyama, T. , et al . , 
Science 232: 1644-1646, 1986). 

Her-2/neu -fMHM^ ^ ^3 *°tHM W&tt 

Her-2/neu^l ^t^^r -fMJ-tf ^1 7fl^, ^ <*fl^ ^ 
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£o] CIO.!*}, A^S. <£ 3*H 

o] q^^-o. -^. 0 ] o^t^ oil} (Slamon, D. J., et al . , Science 235: 177-182, 

1987). SEfc, Her-2/neu ^°13°J T -fi-^^ y+4i<£ «r*H*1 

Jl oil} (Kobayashi, H., et al., Cancer Res. 60: 5228-5236, 2000). 4^ 

*\, Her-2/neu *^*8>a*^>fe ^4^4 #41 3 

Her-2/neu -fr£*Rr 33.41 *^ 7>*U 

oVo| 7 >^ol ir^H, ^l^ifl 7li4o>^ #<£^°l« 

o^^uf, <3<* ^ Aflixfl ^4 ^\ ^ ^ 

Bfl^ofl o]-g-^}^ 7 >^# <*^}-JI*} *}±r *l£7> ^524 (Wei, W. Z., 

et al., /- Cancer 81: 748-754, 1999). 

alJffl^ ^3^>7l 3-f^*l # y -^SE *W3^ 

4£ W# S3 °-3. *Vfe W ^^1^ 7fl ^ 333. ^ 

*I<y^ 2. r IHH Her-2/neu (Chen, Y., et al . , Cancer tfd?s. 58: 

1965-1971, 1998) iE^ Her-2/neu (Pi Ion, S. A., et al . , J. Immunol. 167: 

3201-3206, 2001) DNA 3*l£r Her-2/neul- ^W^^Kr «SMIi«* tfl«fl 4 

ol^Tfl Her-2/neu DNA ^^H Her-2/neu» tf"««Hr tfl$ ^ v 
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o>^4 # ^o] zl sX9X^ ^^91 Mi S-tt & 

Sfltf. Her-2/neu *i 

til^^ ^^£7> *M=tK Her-2/neu *1B.* « ^ 

DNA^ aH^}^ °H1^» W °]^}^ (Chen, S. A., et al . , 

Clin Cancer Res. 6: 4381-4388, 2000), ^l^Ii °l-8-*Kr (Chen, Y., 

Gene Ther. 8: 316-323, 2001)7} 

o]ofl £ ^-t^^s-o- oj- Jl^^ o.s. oj-g.^- ^ SXtt Her-2/neu DNA ^ 

1- ?Hr Her-2/neu -fr^*} DNA 7fl^°-^ £ ^*WI. 3$ 



a. -H-^ %V<a-jL^7> 5£^r <£l# Her-2/neu 1^ 

afl^SHr 
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Her-2/neu -fr^}* #3^*1^ P TV2 lEfe pdN *fli3, 2 

Afl£ifl <^ 0 1 ^1^^ Her-2/neu -fr#*Rr w>^*>7flfe -H^&Sl: 2^ 

«S7H^ 7>^H, °1 ^J^§r°l ^ ^^1- P TV2 

(Lee, S. W. et . al . , /. Virol. 72: 8430-8436, 1998) H~ pCK M^Sl: KCCM- 
10179)41 #°^H £ #2^1 J=« 9X^r. «V$2|*Mlfe, Her- 

2/neu $-^} *W ^IJL flEWH X\<&± i#*Kr ^^lfe J pTV2 Slfe pCK^ 
j&bI^ AZwI Her-2/neu *1JL W>]s. X\<& tfl>M ^ 

I ^-^wfl^ D (gD)» ^^fe PTV2 Hl^r pCK^l ^scl4 AZ»I ^ 

# Her-2/neu -fr£** ^ ^3 #5^1 ^ 5M. 

a. ^^ofl Aflivfl <8*M «?17> Her-2/neu -rf^*}* i^Kr € 

e^rife 7ltn« Sl^. ^> Her-2/neuS] 

*q W%2.7\ ^iS ^ *r 5fe 7]5|# *(|7l*M Her-2/neuS] iM^* $«S 
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<34> 



<35> 



<36> 



<^^# tM<?}7l ^11^1 ^l^tb Her-2/neu» <>l-g-^ DNA 

yflAlo. 3X91°-^ (Chen, Y., et al . , Cancer Res . 58: 1965- 

1971, 1998), -f^ AAAA ^^A- & §^ 

^ ^-rgo] ^-7] ^ej-^ol^S^-B] Her-2/neu -R-^^ ^^f- ^ 7 >^- 
^ oi^c-fl, ^l 7 ^ ^ 4^5- ^r^l^^ S47> SX^r. 

Her-2/neu ^JMI^ A J^^^ *A2i* ^ & 

~n, ^Hfl^l 4UM£Sfe ol^V ^€^«H^ (HIV) EftJ I g P 160^ ^4 
-g-oj^Tfl ^ ^o.5L <£3*1 SJs^ ^ I D (gD) 4! 

^ #2^*1 H. :j t ^\"%A ^ *\}£.^ Her-2/neu 

-fr^t- P TV ^ pCK *|bH AA #£^1^ pNeu-TM ^ pCK TO , °1 

^SLJfEi Her-2/neu -R-^^fil ^-f- <3 ^ *Wtt pNeiiECD ^ pCKecd , 

w s-ej.xr.ls. pNeuB. ^ pNeuEco^H Her-2/neu i-fr^ ^ ^eHH 

^ wH&l^ I ^ D (gD) ^l^i^s. 

pNeuBrgDs ^ pNeuECD-gDs 0 !^. 



73-13 



1020030038012 



#71 #ej-i*l = pNeu™, pCK™, pNeu ECD g pCK ECD ^ 2002\i 6€ 26°d*}^ 

iL^4flEH zj-zf 7lii- «IJl «CM-10393JL, *ll KCCM- 10396J1 , ^lKCCM- 
10394S ^ *flKCCM-10395J:5.>H 7]^}^. 

o]s. ^e}inl^# BALB/c *H^°ll ^-^^ aJJt ^ofl 4^ 

Her-2/neu IgG -fi-H*Hr °oMbM 7*1*! -2.3. pNein^ 

pNeuECD* "Vf^ Her-2/neu ^-°1^ < ?1 IgG **H^ ^7>7> ufl-f ^ 

^ «V^, p Neu™-gDs^ pNeu E cD-gDs5l Tj^fe tflS^S. M- #^ 

nl-s.^ Her-2/neu-fl tfltb T -ft-SL^t).. 

ol-g-§>^ Her-2/neul- % v ^Rr ^T^Hr^ ^Her-2/neu 

±&si\ ^s.<^ tfl^fe £«?*mi 7i^>-g-# a°H , #3 * 

*1S SL^HS. pNeu ECD ^ pNeuECD-gDs^l WMfe 

5t, o]z> Her-2/neu -f^*}^ ^JL^fe a}o]S^ -ft 3*1-^ 
&m ^ Sl^, ^1 GM-CSF, IL-18 I&fe IL-15 -R-^*}^ ^-§-^7} -f 
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^ 2.0} jl, o]^> Her-2/neu -f^V^ Al-ol^o] ^*V» 

pCK-n,^ pCKecd^ pNeu TO ^ pNeu EC D Q ^ 

*V l3 ft iLolo], ol^«E^ *J-<£ *lJL-g- «J]a1 o.^ ^^u]^#ol oj 

^oj ^ofl oP ^ *T 9X^T. 

^c^^cf. tfs. w 0 V-iio} Eo^ofl ^7H?1 ^l^^-S. 5L^*H, 
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5Ltt oflt- -t^, #e]^€ 5Efe Hem^leH^* ^ 5U4. °1 

E ^ ^ot^ 0 5 ^ 10%f a>^sl-7fl^ 1 xfl^l 2%^ ^^"1- 
S « E ^ ^ 5514. ^^M-S- ^3.2-3. *>-8-3*=- ^-^^1. 

^, M-Sii. 4^1 # ^o]E £^4. °]$& 2^#£r -g-fiS}, ^ 

Hj-ofl ; ^.$f f w o V # *fl*§ HLtt 10 ^4 95%, 4 

^47)1^ 25 ^} 70%^ #^^^r* ^-*Kb4. 

^4 1-4^4^ <3 ^3^4 ^^.5.5. *11^4€ ^ $14. 

sM, o]^ 3f 7 RV, <« H^r -fr^. <« M 4^H ^ 

^-71 ^1* 4H^, #3-TET, IEfe ^121 ^-S-AVojrn 0_7l 

«3, <« o] 4l ^ S .^o> 1? ] ) H3"1M44, 2-°fl*g4 1D l^ ofl^#, §1^^^, — 

^ Aj^EflO] i^-^V 4^*H fi^^H, ^S)^ JiS ^S. 

£44 Her-2/neu^ ^ofl 4^*H4. #4^4^ 
o] ^^j. j=c^5^^ i^Hfr tfl*fl ^Hf-ofl 0.2 10 mg/kg 

(*H^), 4 ifl4 5 mg/kg (*Hf04 <9=°.3. 1°^ 14 Hl^r 4t 
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HflAloll tfi^b JjLSJL^I- ^^Hr ^ ^^S. X^HB ^ 

oil 0.05 0.1% tf-fr3Sr ^Mtt ^1H^A>o1h lE^r Si*IMB 

nit), 0.25% ^5151 ^"fi-3*f ^ (nsji*)^ ^ *fl 

A), 1 *W1 <q*V #«J^ -MM" ^-§-*Kr ^ Z-Vtt. °^ n J1 ^ 
(Fab) %^1 ^> ^NM°> -*fli. C - (C - ^ 

^o.S ^l-g-sl^ £«1 til^l#, <« ^ ^S. 5L^-^HH (o>^ A; 
Aracel A) M ofl^ « ^^5. 20% -g-*M («■ 

^#-DA)4 ofl^^aq-sl Tfl^sH -g-^H 5E*v ^ 
o^oflH, DDA (rl^m^^-Hl-cll^^a.^ U^M^-), Qui 1A, RIBI , 
^B. A (MPL) ^ ^^lEL (MDP) ^l ^V-g-7>^}^. ^ 

ov^xj)^- ^jei^aH^, oj-s.^-- i^olH (Adju-Phos), ^ ii^l °1 

<« *^ INF- Y , IL-2 ^ IL-12 3~ ^ INF- y , °H» M ^ 

ajojS. ^sj-A^l^c-ll 5fl4. -=^W, °l^tb 3L*Hr tf€- M 
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^1^1-31 ^ ^^1^ ^l5Lfe ul^wj-Efl^-g- iLti]^ BCG {Mycobacterium bovis 
BCG)7> 5acf. wl^^ ^l^K <« nls^l^^-, #2>§^ 

{Salmonella), ^fS.SL^^ {Pseudomonas) % <A]^]^^°\ {Eschericia) 

^ #o\ «im§«^ ^1^1-^ nis^i^-g- jifli^oi 

^ a S (living) ^^l^r £ ^341 4^ 

tifl^V^, ^* ^ A ^ X ^ S ti l^ 

Her-2/neu» ^*Kr -fr^tf SK-BR3 A-fl^ (ATCC HTB-30)^- *>^^ 

^Va}*}-^ CT26 (ATCC CRL-2639)^r ATCC (Manassas, VA, USA)^-^ n 1 

^5^. *fl3L^ SR-BR3 4lt^ 10% ll:*^ 4-^°>l^ 

(GIBC0, Gaithersburg, MD)^ 1% 3^^-^H^}°l*l (GIBCOH RPMI 
1640 wfl^l (BioWhittaker, Walkersvile, MD)°ll*l ^^V^^. Her-2/neu» ^H*} 
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°]<$jqi3. Her2-CT26 AflS^r Her-2/neul- #JL<zH5>±r cDNA (NCBI : 

M11730)* CT26 *S.<* A^tt- Her2-CT26*r CT26 43L^-& 10% 1 

o^^^ (GIBC o, Gaithersburg, MD)^ 1% 3^^-^H^S-*V<>l^ 
(GIBCOH %Mr^ IMDM (BioWhit taker) «fl*H>H ^fl^r^. 

5^33 BALB/C n>-f^#£ %^^\ 

12 a1^> ^/o> ^7HH 22°C, 4 V ^^£ 55%# -fr*l*H aWM^JL, ^ 

^o)! 2 : e^-^V* ^tr DNA #^^1^^ A^- 

pNeu™, pCK™, pNeu ECD , pCK ECD , pNeimrgDs, pNeu ECD -gDs ^ 

sej-^l^ P TV2^ pCKS tftt DH5 a {Escherichia coli strain 

DH5 a , Promega, Madison, WI. USA)* LB «fl*l (Difco, Detroit, MI)4H «fl°^V^ 

(Endofree Qiagen Plamid-Giga Kits, Qiagen, Chatsworth, CA)S °l-g-*M ^1^ A > 

^ x]*Hl ^ #Hh^lH DNA* tfl^S. M-^^l^rSa^. ^ > 

3*03 DNA* 3^*1*! ^ ^ PBS-fl 2 mg/m^ fc-HS ^^l^ ^ ^<fl 
^ A}~g-X|?kxl -20 o C<^l^ iL^}^. 



<56> 3: -fMfli ^ (Flow Cytometry, FACS) 
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^3 -oj % V^ 7 > Her-2/neu *}-g-*Hr*l* 41 *M. 

SK-BR3 , Her2-CT26 ^ CT26 41* ^£ .iH^sl (cell scraper, Nunc, 
Naperville, ID* °l-8-«M «fl<£*^i^H ^HM. RPMI 
1640 tifl^l, 2% ^-Bflo>^^, 0.1% °V*M=-7> lHf£ Xfl^S 

tf. Zl-ZT- <* 2 X 10*7113 XfliM; S^r ^flS^ **H3 S^-M^ 1M 

4r<M 30-^ SH-*1S^. «fl^tr ^]£tt ^1 S^-M-^ 3Sj ^ 
igGol] s-ol^o] FITC-^^" <g± M (Sigma)^ 4*C<M 30^# # 

o-a]^ ^Afl^^u}. ^Afl^ 2S) Ail^tr ^ 

^LiM^ o}olo.r}ol^. (Sigma)* «flW^. 

o. o}o] 0.^0]^ ^AfloflA-i -B-^-^s #M 4itM ^ 

^ ^^-w-^o)] ol-g-^>^4. ^A^r PAS mi Er^l (Par tec GmbH, 

Munster, Germany)* ^l^r^. 



4: % Her-2/neu tfl^ ^V^l^ (Confocal microscopy) £ 

qt 1 xi0 5 7fl^ SK-BR3 4111; 1 mg/m« l^-L-^H^H Lab-Tek 

^H^afli (Nunc, Napervile, IL)<M 3<H# M}^^ 4% ^ 

1*°^^^^* ^-frtr PBS 10^ ^s^H -LL^-EL, 
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DMEM (BioWhittaker, Walkersvile, MD) *ll*liiL 33 Afl*lfc 1% <9^-#iMr^ 
DMEM ufl^lS. 1*1 *t *tf *K^>5M. 1 = 50 *M 

^-p>jfi ^^^^.w-^ 2^> ^cMl (Southern Biotech, Birmingham, AL)^ ^£r°lH 
30 h.^> «>-§-Al^r^. ^eM— "& (Gel/Mount media, FisherH ^# 

£r ^ ^V^M^ (Leica TCS-SP laser scanning microscopy) ^r#^V^ 



< 60 > %2:<^1 5: DNA 

<61> 2.- p>-f^o,l PBS 100 jiH *«fl€ 100 ^ #e^*lJ= DNA» 

27flofl ^.-o] e ^ A >*V^^. ^Hr^ ^-^w^V^-HCl (bupivacaine-HCl , 

ASTRA, Westborough, MA)5L 50 ^ e*^>*M <W>W. 

ifl^ ^el«5rW. * Her-2/neu #*fl ^ 
1- ^^4. 

<62> #2^1 6: 3.#-## ^ 

<63> ^o. iS _tL E ^ ti ]^Kg- 3j#*H ^ ^}o1 S p>o1ai c (Sigma)* 

Her2-CT26 6^ ^ 2 xiO^fl^ Her2-CT26 CT26 
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200 yCi^l Na 51 Cr04» S.^ 200 ^.^^M 37°C5- 

90*?> «fl^H "Cr* S*l 41*41 3£*13*1 ^ "Cr* RPMI 1640 Hfl^l 

S 43 >WH 6*3 * ^^e^ "H-^ 

10% ^Kfc^-g- ^--fr*V RPMI 1640 *fl*H «}^ 0 1 ^ 

* (round-bottom microtiter plate)4M "Cr^l 10,0007^ JE^NiM- 

37rofl^ 4*H> tifloj:^^. ^-7] tifl^JS* 100 ^ #l*H -9* 

7^1^71 (Packard, Minaxi Auto Gamma 5000 Series)5. 7)1^}^. -8-*H€ 

[«h§-^ 11 

64> -g-*fl (ft) = 100 x [(^^ cpm - -§-*fl^ cpm) / -§-*fl^ 

cpm - -S-^fl^^q cpm)] 

:65> cpm^ 51 Cr-^l F^liti 5% H2]^-X (Sigma) 10 

7} ^ H <g ^ aflo^ofl^. ^^S^Sa^. 4 3^ (duplicate)^ *1 

^^4. oH, *}o| *«fl*^ cpm^r «l^Xv+ 7>*M ^ 

<66> #2^1 7: ^<8= *3 
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<67> 



<68> 



<69> 



<71> 



<72> 



^ pbs^I Her2-CT26 ^itt sl^HWr^ ^^^>«V 

a) p>o.^l:^ f ^^-E- (caliper)*- °l-fr«H ^ 

21 

^o^w.^ = x x ^l)m 3 x (1/2) 3 x4tt/3 



<70> ^Hl l: Her-2/neu» ^*Rr #^^1-^ ^ 

^^ Her-2/neu 4r^r« tfASWfe cDNA (^H^Jl : D« pRc/CMV 
(Invitrogen Life technologies)^ ^dlll^r AZwI #<3*H £*dlL> 3 *M 

Her-2/neu #2^1^ (9.6 Kb)» ^2:*}-^. 

Her-2/neuSl Afliifl £ <83 SM Her-2/neu^ Xfli^l S^^t* 

pNeu E cD « pCKecd^ >H1UL5t: 4^ NF6 * A^j*: 5 

fil NSR1 Al^Msq- ^'£.3. #7l<M all 35:^ Her-2/neu — 

* AV-g-^M ftii <S^-§- (PGR) ^M: ^ * l"^^- P™ 2 < Lee > S - 
W. et. al., /. Virol. 72: 8430-8436, 1998)3}- P CK (Lee Y. , et . al . , Biochem 
Biophys Res Conrnun. 272: 230-235, 2000; 71^3:: KCCM-10179)Sl KpnlA Xba\*\ 

73-23 



1020030038012 



^12:^^. °H> PCR ^-§-^r 94 "C^ 2£- ^<H?1 
JL, 94°C^l^i 153:, 55°C°1H 30^ ^ 68TC«H>H 3^ 30^sL o)^-o]^ *>-§--§: 
255] tiV^ ^ 72TC4M 7^: ^<?> ^-§-^1^. 

JE*h Her-2/neu^ <8<3SM ^2L<q *WS- ^iHKr 

#2^2= P Neu™4 pCK BI ^ ^<I^: 63 NF5 1<£#S.: 7 3 NRM2 *m 

jq* o]-g-*Kr 3^ *H3*K^ A oM^- PCR# ^*1«H PCR ^# 

^ pTV2^ pCK^l Kpnm Xba\$\ 3*H ^ afl^VS^ (3E. la). 

oH^, Her-2/neu^ Xfliifl <8^SW Her-2/neu^l Afli^ 

c^j-o. Her-2/neu -fr^^ ^1^1 tflA] ais.^ 

^ 1^ ^-cl^^ D (gD)3 ^l^-H^-lr |§-e|-^:nl:B pNeuECD-gDs^ 

a^^: 6^ NSF2 a]^!^ A^ttlJr: 5^ NSR1 ^lt^lt °l-§-^Kr 
3Lfe ^-7]9\- ^^}7\] PCR# ^ PCR PTV2 ^3 Pst\-Asc\ 

*o\6\} gD ^ Als^tol m ^^o] oi^ ^^H-l P TV2-gDs3 ^scl^ J£al3 ^^1 
<*fl *11^}5M. 2^, Her-2/neu^ 41^ <3 ^ 

^ Her-2/neu -f^}3 ^JMI cRa] gD o] aI^a^o. 

pNeura-gDs-g: AjUflJi: 9^ NF3 a]^^ A^«is: 7^ NRM2 a^I* °l-§-*Kr 
^-g- ^sq^ji^ ^7]^ ^*}7fi PCR^r ^ PCR P TV2-gDs^ 

^5rf^ AZ»I3 $j*H tf«a*M ^<5>^ la). 
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2: Her-2/neu DNA ^ Her-2/neu ^13^ *M^) -frS. 

^-7] ^a]o^] ioflA-1 7i\]^Q tfoj:^. p N eu l-a^^S. DNA7> Her-2/neu 
o] -frs.^ ^ 5d^l* ^4 ^ ^ *1^£|-5M. 1<M^ 

#5^- DNA# 3^1 e*^*^ (H lb). ^ ^1" ^ ^3 "H-^fe 

* Her-2/neu *HW8 T ^"t 1 i&-§-* c > 

-f Her-2/neu« «i*Kr *M*H ^ ^^W. 

^ <g5M. €^ ^1 ^*fl*Hr %^17> -fr^ SK-BR3 *\)^ 

33i|- ^-o] -fj-AflS. (flow cytometry)^- 1^ - 

Her-2/neu ^M3<?1 ^7># 31^}$*}. pNeu Bf , pNeu™-gDs, pNeu 

ECD pNeu ECD -gDs# 5L€- Her-2/neu «^ ^ 

3^51*^, Her-2/neuoll tfl2:S «1SL*H -fr* 

SK-BR3 ^ll^fiffi] ^ H# ^l^l^ oj^-o] 14^14^ 1^ ^tfl 



[£. 1] 



pTV2 (n=5) 


pNeu™ (n=5) 


pNeuECD (n=5) 


pNeuTO-gDs (n=5) 


pNeu EC D _ gDs (n-5) 


<50 


12800 


12800 


800 


<50 


<50 


12800 


12800 


50 


<50 


<50 


3200 


12800 


<50 


<50 


<50 


12800 


12800 


800 


<50 


<50 


3200 


12800 


50 


<50 
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zl #7] S. 1°M 13 ^ Her-2/neu *M IgG^l 

epHf pNeu E cD > pNeu B1 > pNeu™-gDs > pNeu EC D-gDs - pTV2 &*\^ M-^cK 
^p]^ DM s ^^^71 ^ p}^5L«-Ei Her-2/neu ^13^ 

o- uf^ifl^l HLth tfl^ P TV2« *H-i<M ^ £34 

1:5021 sj^tifl^l^ Her-2/neu ^o^o] % V ^H1 ^^1 
Sgr&t}- (£221 A). ti}^, pNeu™ ^tt pNeura)^: 3^ p >^"-^ 3-f°flfe ^ 

Her-2/neu ^l^o] igG *7}« , 13* HSOO-^S S)^> fl<H 

^E. 3* Afl 7l7 > ^Tfl 01^534 (S. 22] B g C). °l^Sr tfl^^S. 

P Neu™-gDs P Neu ECD -gDs# ^iKb ^ 35=3 IgG 

13* 1:502.3. s\ A A& 3 -MS- <^3* 3512] *fl-f ^ 

^7121 ^§% V ^ (51 221 D £ E). #2^1^ PCK ECD 21- 

pCK™» 33 * 10<iJ*H £^ 13* l:400iL3. 3 

-MS. ^ Afl7l7> ^Tfl Her-2/neu "M7V ^ 
^-<?1*}W (S. 3). 

Stt, o]-g-^-cr| 4sq. ^-o] pNeuBi pNeu ECD - 

gDssL ^SHL> "H-^ 13 ^21 Her-2/neu ^-°13<£ #7>fll - ^o^th 
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pNeuni— -S- *H-^ (H 4^ B)3 S-Mfe tfl££« *S\B\o\ P TV2 ( £ 

4^1 A) HL^r pNeu E c D -gDs (S. 4^ C )5L "H-^ # "fl . SK- 

BR3 >fla £^<HI IMr Her-2/neu ^ 
oio^ o]e ^ E 2 ofl ^-e^ Her-2/neu ¥1^^ *M^1 ^ 7 V^ ^^1*> 

> ^AHl 3 : Her-2/neu DNA ^^Hl ^tb Her-2/neu ^l^^l ^5L^H3 T «> 

>> 2^1^^- ^5H1 *V-8-tb pNeu f^f-cfl Her-2/neu 

s-ol^o] ^^^-g-ofl ^o] 7 > 3E£, *>-f^4H -n--^ Her-2/neu 

o] T ^xr^ til-o.^. x^o.^ ^ ^ o. S ^^th 

3> ^3 Her-2/neu ^13*1 ^V* nH-ii^Bl 4^*fl 

lY Her-2/neu» ^*Rr ^ # *H-i °1S1>I|SL*} H er2-CT26 ^li 

sq. 6 o^ ^o> tg^j tifloj^ *ofl 4 aR> a.#-«o># CT26 BL^ 

Her2-CT26 1^4^ >*fl3.-g-*fl ^« ^^VS^- 
54 > ZL pNeuiM (S. 5^ B), pNeu E cD (S- 5^ C), pNeu ™~gDs (51 5^ D) 3E 
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o] pTV 2 (H 5^ A)^ tflM wRMl^H^ ^W^-H ^1 

£ £/j T ^Hn 2 - J^3°J Her2-CT26 -§-*ti* ^-^^ , Her-2/neu 

T ^-S-^ #tfl^°J 4 7] ^ pNeu ™ > pNeuECD > pNeu ™ -gDs > 

pNeuECD-gDs » P TV2^ pN eu 3-8->l|i : S^>fl5. (effector : 

target) 50: I'M 80~90%, 10:1^1^ 60-70%^ Her-2/neu ^1 ^S-§-*fl^ 

m tWU %>^ ; pNeu 5L^ "H-i «1#4|SL4H ^ 

# *L£4 (H 5S] B iM E) . ^ ^1^51 Afli^fl T flH^MI 3t* 

ct26 4^ -§-*fl^ ^3*1 a^s*^. 

pNeuECD^r pNeuBi-i" pCK pCK ECD ^ pCK™^ ^^-°\}5L Her-2/neu 

s-ol^o] t ti}-g-^r ^^r^^r- £ 6<*IM iL^°l , pCKecd^ pCK™ 

#2^12=3] pNeuECD^r pNeu™^ -fW* 3^3. <*flS^ T #-§-°l 

£ -a-£5lJi ^ (ECD)^> 5te ^-fiL^Hr 

jl oi^ ^4- (TM)7> #c] -<Mr^ 35-2.3. SKI3$m. 

^, 2.^ Her-2/neu* ^*Hr Se^l^fe W Her-2/neu 4i 

E.^ T eJix^ «]--§-,§- ^.o]^, o] S ^ tiV-g-^- ^1=H^ ^ «*EH ^Tfl 

uj-B}^. ZLB^, A1J: JflEHjc A^ofl tf-g- Her-2/neu 
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<87> 



<88> 



<89> 



4: Her-2/neu DNA «J?^H 2}^ bfl^ tg-^M- ^ 

Her-2/neu» Sl^ * Her2-CT26<i 

tfltb ^,i4t BALB/c -f A d *\*}^\ a 

^ -M* ^ W3. ^^*>S4. 5 Xl0 4 7fl olAj- 

21 Her2-CT26 4£f *\tlfr*\ ^ 3* # ^ * 

s$S\#t±. ^^o] Her-2/neu #5^1 H. DNA #2} ^ ^*Hr 

4| ^-2]S}ES 311 §>^A> JE^ 3^*H 2l*fl ^^Slxr Afli^ ^» 5 xioSflSL 

p]tr DNA s. (£. lb), #2^*1=. DNA 21 3*1 *fl ^-K* 10 

3 ^4^1 p>4-^^1 5 Xl0 4 7fl2l Her2-CT26 AflSl- s^B^} ^ 

n ^4, H.^1 Sl^H P TV2 « P >^- 

o(| a] sp-^Sl-Tfl ^-<>1 ( £ 7a ) pNeu™ , pNeu™-gDs, pNeu E cd 3Et 

P Neu ECD -gDs« Hi- 21 pR^^lr ^lit 60H 

^21 ^Ajo] 2^^^1 2i^ls1^r1-. <y-*I 0 l 2-^21 pNeu™, pNeu TO -gDs, pNeu EC D 
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(£ 7b). ZLE^, <£*1°1 H.^H pTO 1 ?} *}-?-^ 57% (4/7)7}- 

^od], PBS^ ^#^r ^-T-°flfe 2.^ ^4-^7} ^>£t}. 

5E*h pNeu E cD^- pNeuB.^: pCK ^Ei-sL pCK ECD ^ pCK™ #ej^l = 3 ^ 

^-oflS. 35)^1 ^ 100 tig^4\ DNA» 10^ ^ 1 X10 7flsl Her2-CT26 

^> SEfe ^-a^a>^ ^Voj-^^l- aI^^t}. ZL ^4, Her2-CT26^r 

*>^A>tb 3*41 PBS Zf4 tfl^ «flE^J pCK *N» n*4Hfe n > 

*^<M 3-^<$°] ^^>^^m pCKecd^- pCK™ ^-w^ 

<y-o] ^ ^£}*1 ^}^7} 62.5% (5/8)^ 87.5% (7/8)3. 

^ ^<=>1 ^TflS]^^- ^ (£8a). ^-^H* ^oflfe 

PBS pCK ^ nf-ofl^ 17<H °H*H S-€- ^>-f^7} <&*\}£.2) W 

*}<%Sm pCKecd^" pCKb, #3^*1 SL* 3*41^ 49^§r°l ^ 

7H>^rf (5E. 8b). pTV2 ^ iflofl Her-2/neu -fi-#*}7} 5fe pNeu #5^]^ 
^.cl^ P }t7}7ll pCK ^B} ifl4| Her-2/neu ^*}7} 5^ #2^*1 34-415= 

^*H1 5: pNeuecD^ pNeiiEco-gDs^l ^ ^ ^Jl^ 

£ -gt§4M^ 3z^Hr^Rr lOOtifl (5 Xl0 6 7flM-f^) #7> 
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^ufl^A}^ JjLa^ oV^ji % + n$7\ <£°]^ <j-$7\ 

OJOPS 4^ 2 Xl0 6 7fl A>-g-%V ^7> 47 >^ 

^ Her-2/neu Her-2/neu ^°}*A<£ 

o}7\ 7}*<t €■ pNeuECD^ pNeuECD-gDs* #3}*V$I4. 

p}^^ igo^ 7^ (5. lbH nJ-eH 100 jug^ l-^^l- DNA« 3S| ^ 
#*}J1 10^ if, ^^°fl Her2-CT26 5 xiO^H 3i|sHr*WHM- 2 x 

10 6 7fl ^pfl^^^uf. 3*1 SL^l oio^, P TV2« 3.^ "H-^ (8/ 

2000 nnrf <>1^°1 3°^. pNeu ECD » ^ "PM^l 23< ^ 0j " 

82.2 mnM&o^, P Neu ECD -gDsl- 8 *>3 "H-^ 6 7.9 nf°l 

pNeu E cD (p=2.9900e-8, the Students-t test) £fe pNeu ECD -gDs (p=2 .8400e-8, 

the Students-t test)* Qtt # 3*138*1*. 

jgoj^- *>°1» J£°l*l (p=0.8684, the Students-t test). H. 1 ^ 

zj°-, pNeu E cD« *K-^Sr 40«J*}*1 100% (8/8) ^>-f , pNeu ECD -gDs« ^ 

^ p>Jf^ 88% (7/8) <&2\ ^3$^. PTV2« 
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£ - n>^^^ ^^ol^ ^, pNeu ecd (P< 0.0001, Mantel- 

Haenszel test) £^ pNeu ECD -gDs (p<0.0001, Mantel-Haenszel test)3. 
pT V2ofl 14, pNeuEco^ pNeuEco-gDs ^H^r -fr^^5l^ *\ 

(p=03173, Mantel-Haenszel test) (£ 9a ^ 9b). 

*JaH1 6 : *1S-E.€°1H Her-2/neu DNA 2-4 

^ v}°-+6\) i xi0 5 7fl iEfe 5 xi0 5 7fl^l Her-2/neu ^^Ht ^ 4nf-J>- 

^ q.-^^. °H|3E.^ ^^*>J1 1*1 # u >"t--°11 pNeuEco ^ 

pNeu E cD-gDs 100 ^ DNA» 4*3 ^<L> »fl<H 

ZL ^32f, l Xl0 5 7ll^ *H|5/I- ^-f , pNeuECD 9^ pNeu ECD - 

gDs* 3.^ v}^^?} 40^ ^"4^ C£ 10a). 

zi^uf, P TV2^ 63%^1 *H-^ (5/8)7> *|3°13. ^ o.^ f PBS 

xj} ^^-o\}^ H.€- ^Hr^ (8/8)7} 3^1 ^$4. pNeuECD 5 ^ pNeueco-gDs^ 

pTV2^ wlia^ ufl -fi-^&fe- ^£.3. ^^#^r #7>A]^o.q- (p=0.0085, Mantel- 
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Haenszel test), pNeu ECD ^ pNeu ECD -gDs A>°Hfc -fr^ SHr ^V^l ■ 

a>^ > oj-^l S. 5«fl #7H?1 ^4- (5 xlO^fl), pNeuEco* ^ 

^ p tv2# %^*y *}+^ ^n^s. ^-^sa^r ^ 

^.o] ^7>s>^ZL (p=0.0237, Mantel -Haenszel test, S. 10b), pNeu ECD -gDsl- 

^0.^0) ^o.^ o.o|^oi^ ^^§r°l ^7>5l^l (p=0.4628, Mantel- 

Haenszel test). OL^Z Ir^i pNeu ECD ^ pNeu ECD -gDs^ a><>H 
o.cq^oii. ^0)7} <&r±±r ^MS^ (p=0.4263, 

Mantel -Haenszel test). 

S£^, pNeu ECD ^ pNeu™^: pCK *^5L pCK ECD ^ pCK ra #2^*1 = 3 

o\}^ 2 Xl0 5 7fl5l Her2-CT26 XflS* *«J^ ^ °-sL DNA# ^ 

PBS ^fsf pCK ^ ZL#S] ^-f^lfe 21^ M- *>-f^7> *M| 

IS] n*d°]2- pCKecd^ PCK™ #2^1 JjLo^ ^-M^r 

^-gr°l 31*1*1 ^V*}^ (S. 11). pTV2 ^Bl tflofl Her-2/neu -fr3l*}7} 5^ 
pNeu ^g-f^ p>^7"1-^1S pCK ^ ^fl°fl Her-2/neu -S-^l*}7} $1^ # 
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#7] *3aH 2 vfl^l 6^ ^S.^] Her-2/neu^l ^£ifl ^7^ DNA 

^^7} uj-Bj-q-^ a* .^^l^sa^-. pCK™<M ^J^} ^M-ns o] 

Her-2/neu DNA ^ pCK™<L3. 2l«8*r5!m. Her-2/neu DNA 

r}. A>ol£^oisl *8-8-¥-<*l*r ^ ^ Thl 

s. ^ o}u|e}- s^H*) tfl^]: 4!^ (immune tolerance)^ ^r^\ 

S.7> < y^.S- 5q-^^p-tfl^4i if-^.^ t^^I*} (Granulocyte-Marcrophage Colony- 
Stimulating Factor; GM-CSF)^ FMS-fKV f]^\^ 3 3^ (FMS-like 
tyrosine kinase 3 ligand; Flt3L)« ^*V55U, Thl e*SJ SL3. *5=*V 
A>ol^7]-<yAS. ^7} T ^sR- (Early T lymphocyte 
activation-l; Eta-1). <?1^7j-12 (Inter leukin-12; IL-12), °Jb^J-15 (IL- 
15) <4 oi E ^7j-l8 (IL-1B)* # 63^ A}oj S 7>ol -fr^V* pCK ^j^ofl 
^-oj^H * r olS7VSl #^^« ^l^rS^r. GM-CSF^ ^r^S. 
(dendritic cell), tfl^jfls. (macrophage), (monocyte), -Ml 5. 
(granulocyte cell)3 ^#4 £*M #<*l*Ml, Eta-1* ^°*M 
-fi-Sofl ^l^r^H, Flt3L-€r #7H]S (Stem cell)^ 



■ 
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^c^Vjl, Wr-s) .^M|i3 £sH 3-°^ &3-. 91^^.^} ^ 

IL-12, IL-15 ^ IL-18 Bl-SJ-1 4i-l7fl fc^* -fi-sm ^ 

A-llwis: 103 Eta-1. ^^^is: 113 IL-18, 123 IL-15 ^ *1 

133 Flt3L^r BALB/c *}-f^3 uj^ofl^ mRNAS^-E^ #5L^<5 r ^3. 

^A^.w.B^ ^^AVJ:^ (reverse transcriptase; SUPERSCR I PTTM 1 1 RT, GIBCO 
BRLA»1- ol-g-*M cDNA* ^9*^. cDNAl- tH3lk v 4, Etal3 ^-M^r 

14^ EF1 Al^sq- All^^: 153 ER1 ^l^M^, IL-183 ^^MItt *\ 
^wiJi: 163 18F1 *m3l3 >H^^ : .173 18R1 ^1^1*, IL-153 ^-r-°H^ A 1 
183 15F1 ^^13 193 15R1 ^1^1*, Flt3L3 ^-t^Itt >H 

203 FF1 ^1^13 ^1^: 21 3 FR1 ^ °l-§-*V°3 

(PCR) ^« ^ PCK #3-^3^3 Kpnl-Xbal ^ tfttfcl-AZral 3*1 

ofl #<g*H PCK-Etal, pCK-IL18, pCK-IL15 £ pCK-Flt3L^r ^^}S3". GM-CSF3 
IL-12fe #S.\?*r*l PTV2-GMCSF (Cho, J. H. et al . , Vaccine 17: 1136-1144, 

1999)3 pTV2-IL12 (Ha, S. J., et al . , Nat. Biotechnol. 20: 381-386, 2002)^11 
oio| 3} ^ pCK yfl^cq £ C0 RI-J&?l3 Aftol 3*H P CK-GMCSF3 pCK- 

IL12* A^\^. 

^aHI 8 : Her-2/neu DNA A>°l£*Kl ^*>3 S-g-M*! 3^ 
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Her-2/neu DNA *}°]^\<>d ^ - 

%>«a-5L3f« i%7}*}7) BALB/c n>^cfl pCK™^ 7<1H *|2:$ *HS. 

7 >o] o.^} ^^i* z|z> tg-g-^^H PCK™ ^ -frH3*r ^ 

«1E^^ z|zv 100 ^ 3^ 23 5-^a>^ji 3^ ^ <2£r l^iM^ 

Her-2/neu *^^>** ^*}SU Her2-CT26 Afla» T 

zl ygA, H. 2°fl Her-2/neu ^ 
[5. 2] 



<105> 







W-9/nP,, -B-°l*j<?l ] gf, ^] <3 7\ 




pCK 


pCK w 


+IL-12 


+IL-15 


+IL-18 


+Eta-1 


+FH3L 


+GM-CSF 


1 


<50 


3200 


6400 


6400 


6400 


3200 


800 


3200 


2 


<50 


3200 


3200 


3200 


6400 


3200 


3200 


6400 


3 


<50 


6400 


6400 


1600 


6400 


6400 


800 


6400 


4 


<50 


3200 


400 


1600 


12800 


6400 


1600 


1600 



«>4 ^ol p CKb^1 ^*fl -frH^lfe Her-2/neu T # 

^ tilH^H Eta-14 Flt3L* ^ ^>^^i, IL- 

18, GM-CSF £ IL-151- *-8-M«: ^^4. ^^HS T 
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3 ^HH^l 1 ?!: PCK J=o}*V ^-foj] Wl^fl ^tiV^ ^ 

[£. 3] 



<107> 







: 5f2Ml¥.Sl Bl-S- 


3 : 1 


10 : 1 


30 : 1 


r>CK 


5 5 ± 0 . 69 


8.8±3.16 


20.3±5.43 


PCKtm 


52.6±6.03 


67.6±0.56 


76.4±1.21 


pCK™+pCK-IL12 


34.6±5.67 


59.3±8.82 


79.3±6.99 


P CK™+pCK-IL15 


39.0±0.76 


53.6±1.08 


70.7±6.30 


P CK w +pCK-IL18 


21.8±1.44 


38.8±4.53 


47.7±2.55 


pCK™+pCK-Etal 


59.5±9.01 


88.7±11.07 


96.2±4.52 


P CK™+pCK-Flt3L 


48.4±2.99 


79.6±3.22 


95.9±2.38 


pCK™+pCK-GMCSF 


34.6±12.96 


50.6±15.56 


64.3±13.38 



P>-f ^ 2.^1^ Her-2/neu DNA ^HS.?}^ tt^^V* ^-g-^^Kr 

^o.^ ig-oj-Ji^t- £-^*}£th BALB/c fR-i^ pCK™^ ^M^V^ -n-^^> =^ 

^ Ei# ^ z^-zv 100 /rf 3^ 25] e^A>^^ ^^tiV-g-^r ^-£^>ZL 3^ 

* 1 xi0 6 7fl^ Her2-CT26^ 3\f;}^}*}7]^ ^^*}*\rtt (51 13a). =L 

S^H^H $m Jl^^l tfltb ^lU-^ % Vo J-5^Rr pCKb.^1 ^ Her2- 

CT26 JL^<£°\ ^MlS:^ tilin^^ A>ol^>ol^ tg-g-^-^^v 3°- 

7 y ^o. ^. 7}t:} <%^ ^ f pCK-GMCSF, pCK-IL15 ^ pCK-Etal^l -g-^<*| 7}- 7># 

^ojul-jL, p CK-Flt3L*)- pCK-IL122} ^-g-^7> r%4r°-3. 3L^7> ^^cf (51 13b). 
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^RMl tlRV ofl^ W4f fi.^, Her2-CT26 Mi 3* 3*fl 

pCK-GMCSF* Hf-frM^ 3*7> 7H> ifM^ pCK-IL12* ^^MlL> ^4- 

pCKbi^I (=■ 13c £ 13d). 

*V<^, 2 xlO 5 7fl2] Her2-CT26 4|5L# ^^^>^b * 0 1^1 * 3 ^ yJ ^- 

^*>Sa*. ^^4* ^*VSa^ (S- 14a). =1 34. ^H^PJ 

o_x d ^ tfl^ pCK BI -J: ^iLtHr ^<>1^ ^ V A ^ 

*H -f^Sa^-. IL-15, IL-18 £ Flt3L5] *8-g-^7> 7># 

14c £ 14d). pCK™^ ^#3:4 

A}o] £ 7><y -8-^7}^) ^-g-f-oH *8=#€ 5tU^, ^ pCK-GMCSF, pCK- 

IL184 pCK-IL15Sl *§-g~M7l- -f^^l: Jl4* JiS^. 

aH 9: Her-2/neu^ A>o l£ 7> <?!-§; **H #^"1^4 ^ 

DNA ^*H*1 A>ols.^>oi -R-^a}!; ^afl (adjuvant)^ <>l-§-3Hr ^ 

oio] ^-Alofl ^ oi£^ DNA *2:*Hr ^4-7> ^3- ^ MS 
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_o^}T}ir ,e.Jll: 0 l SXft^ (Bar ouch, D. H. , et al., J. Immunol. 168: 562 568, 
2002). A>ol£7>^lol ^AHl ^ ^ = 

S5LEil . ^E^ofl *fl*^q- HCV wH^ia^ -fri^ IRES ^i^-ir °l-g-*Hr ^ 
^o] 014 (Ha, S. J., et al . , Nat. Biotechnol . 20: 381-386, 2002). £ I^H 
^ CMV HS2-Ei ^ofl Her-2/neu IRES 5LE}H» * *H 

(£. 15a). 

PCK-IL12 *|EH 22S 71 7fl Si ^7H^ 3Hr IRES^l 

7<M GM-CSF, FltSL, IL-15, IL-18 3 Eta-1 *#*r« Nco\-Not\ 41 *H 

Aj-<£jsH tfHEi# ^F^}^. IL-12^- IL-23 (Belladonna, M. L., et al . , /. 
Immunol. 168: 5448-5454, 2002)^1 pCK-IL12°ll Sife IRES* 23^1 

IRES-F1 Al^ ls q. X^*: 24^1 IRES-R1 *V-8-*H f^JL^ ^^^h§- 

(PCR) PCK™ ^3 Notl-Xhol 4]*H IL-12 iE^r IL-23 

^AHl 10: Her-2/neu^- aH£**1* ^ofl #^1^ 33 

7> 

^-71 941*1 *«-AH£*K! ^ E i« BALB/c n>4-^ 3^ & 
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A ^ 2S\ 100 e*^*>*H -frS-^tl * 1 X10 7flSl Her2-CT26 

H\*\^\?>\7\^ ^^>*H Her-2/neuSf AH^yoj-g- ^l<fl *«*H=- 
s-el-^nls-o) ^.ojjls)-!- |7}5}^4 (S- 13a). 

ZL ^3iV, ^*fl*Hr <W3 *J-^JL^-fe Her-2/neu-*>°l 

S 7>oi Hfl e-| -f^}^^, ^1 pCKto-IL12, P CK™-Flt3L^ pCK B i-GMCSF^ Jl^ 

7} ^-e^tq- (51 15b). ^°H1 3* A > n o v ^ - -fr«*Hr <«3 

<£Jl4» JUS, P CK™-Flt3Lol i7l €°1°,H *>tf ^Jl^V pCK™^* 

^ ^ M-^^l ^H^}^ ^ S.^7> pCKtm^ ^Mtb ^-f 

-fHW$4 15c ^ 15d). 

SE*V, 2 xi0 5 7flsl Her2-CT26 Xfli* ^^-SM o^olf 

^ 100 //g DNA 213 3^1 ^M^H ^*V^^ 

(5= 14a). £4, PCK 3*41 «l*fl M DNA *1 

£.3L^% iLS-EL, PCK™^ ^ £°1«?HI <^ a>-> q?*|| g ^Mfe p CK ra - 

IL184 pCK™-GMCSFofl^ i^tfi* (51 16a g 16b). pCK™^ 3* 

P CK™-^}°1S7>^ ^7} *^"JL^7> ^ ^^7} ^ pCKtm-GMCSF^ pCK™ 

-IL18^1>H 3<H\* tWt iLSa^-. Her-2/neu -^-^7>^ aWjl 
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#7HH ^ - Her-2/neu DNA # ^ ^ # 
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1] 

*\)3L ^\ ^t^s: 2^1 Her-2/neu ^R-^^V* pTV2 

2] 

Her-2/neu -fr^HH ^« ^<>1 *|>m ^f^: 3^ -fr^XHfr 

3] 

oRV Her-2/neu **d^ ^ I D 

(gD) o, All ^bH^ ^ 7 >^ ^1*^ 3^ ^ #5^*1 i=. 

13^*8" 4] 

#3^*1 = pNeu™ (KCCM-10393), pNeu ecd (KCCM- 10394 ) , pCK™ (KCCM-10396) , pCK ECD 
(KCCM-10395) , P Neu™-gDs g pNeu ECD -gDsS. S-S-iM^ ^ 
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5] 

Her-2/neu **d*}7> ^8 <*.SL 

6] 

all 5%M1 . 

A>ol£7>o] -H-^^>7> ^^-tfl^Hli *H-<?}*} (Granulocyte-Marcrophage 

Colony-Stimulating Factor; GM-CSF) , FMS— fr A r flW 3 ^R^L (FMS- 

like tyrosine kinase 3 ligand; FltSL), 3,7] T *HJ*!*H (Early T 

lymphocyte act ivat ion-1; Eta-1). ^^^-12 (Inter leukin-12; IL-12) , 
3-15 (IL-15) g (IL-18)S tMS^ 5.2.3.^3 ^sq^ 3^ 

7] 

8] 

aHS.?V<?1 ^-^^>» I^Hr #2^*1 s.* ^7\3. i^fe ^8-2.3. 
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[^^3- 91 

AVol£?V°J GM-CSF, Flt3L, Eta-1, IL-12, IL-15 ^ IL-183. ^£ ^ 

101 

1 3 ^8" HI 

*fl 10%H] 

12] 

A>ol^>o1 -R-^)-?} GM-CSF, Flt3L, Eta-1, IL-12, IL-15 g IL-18S *J 
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13b] 




[S. 13c] 
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[5L 14b] 
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<150> KR2002-41764 
<151> 2002-07-16 
<160> 24 

<170> Kopatentln 1.71 
<210> 1 
<211> 4530 
<212> DNA 

<213> human Her-2/neu gene cDNA 
<400> 1 

aattctcgag ctcgtcgacc ggtcgacgag ctcgagggtc gacgagctcg agggcgcgcg 
cccggccccc acccctcgca gcaccccgcg ccccgcgccc tcccagccgg gtccagccgg 
agccatgggg ccggagccgc agtgagcacc atggagctgg cggccttgtg ccgctggggg 
ctcctcctcg ccctcttgcc ccccggagcc gcgagcaccc aagtgtgcac cggcacagac 
atgaagctgc ggctccctgc cagtcccgag acccacctgg acatgctccg ccacctctac 
cagggctgcc aggtggtgca gggaaacctg gaactcacct acctgcccac caatgccagc 
ctgtccttcc tgcaggatat ccaggaggtg cagggctacg tgctcatcgc tcacaaccaa 
gtgaggcagg tcccactgca gaggctgcgg attgtgcgag gcacccagct ctttgaggac 
aactatgccc tggccgtgct agacaatgga gacccgctga acaataccac ccctgtcaca 
ggggcctccc caggaggcct gcgggagctg cagcttcgaa gcctcacaga gatcttgaaa 
ggaggggtct tgatccagcg gaacccccag ctctgctacc aggacacgat tttgtggaag 
gacatcttcc acaagaacaa ccagctggct ctcacactga tagacaccaa ccgctctcgg 
gcctgccacc cctgttctcc gatgtgtaag ggctcccgct gctggggaga gagttctgag 
gattgtcaga gcctgacgcg cactgtctgt gccggtggct gtgcccgctg caaggggcca 
ctgcccactg actgctgcca tgagcagtgt gctgccggct gcacgggccc caagcactct 
gactgcctgg cctgcctcca cttcaaccac agtggcatct gtgagctgca ctgcccagcc 
ctggtcacct acaacacaga cacgtttgag tccatgccca atcccgaggg ccggtataca 
ttcggcgcca gctgtgtgac tgcctgtccc tacaactacc tttctacgga cgtgggatcc 
tgcaccctcg tctgccccct gcacaaccaa gaggtgacag cagaggatgg aacacagcgg 
tgtgagaagt gcagcaagcc ctgtgcccga gtgtgctatg gtctgggcat ggagcacttg 
cgagaggtga gggcagttac cagtgccaat atccaggagt ttgctggctg caagaagatc 
tttgggagcc tggcatttct gccggagagc tttgatgggg acccagcctc caacactgcc 
ccgctccagc cagagcagct ccaagtgttt gagactctgg aagagatcac aggttaccta 
tacatctcag catggccgga cagcctgcct gacctcagcg tcttccagaa cctgcaagta 
atccggggac gaattctgca caatggcgcc tactcgctga ccctgcaagg gctgggcatc 
agctggctgg ggctgcgctc actgagggaa ctgggcagtg gactggccct catccaccat 
aacacccacc tctgcttcgt gcacacggtg ccctgggacc agctctttcg gaacccgcac 
caagctctgc tccacactgc caaccggcca gaggacgagt gtgtgggcga gggcctggcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



73-62 




1020030038012 



tgccaccagc tgtgcgcccg agggcactgc tggggtccag ggcccaccca gtgtgtcaac 
tgcagccagt tccttcgggg ccaggagtgc gtggaggaat gccgagtact gcaggggctc 
cccagggagt atgtgaatgc caggcactgt ttgccgtgcc accctgagtg tcagccccag 
aatggctcag tgacctgttt tggaccggag gctgaccagt gtgtggcctg tgcccactat 
aaggaccctc ccttctgcgt ggcccgctgc cccagcggtg tgaaacctga cctctcctac 
atgcccatct ggaagtttcc agatgaggag ggcgcatgcc agccttgccc catcaactgc 
acccactcct gtgtggacct ggatgacaag ggctgccccg ccgagcagag agccagccct 
ctgacgtcca tcgtctctgc ggtggttggc attctgctgg tcgtggtctt gggggtggtc 
tttgggatcc tcatcaagcg acggcagcag aagatccgga agtacacgat gcggagactg 
ctgcaggaaa cggagctggt ggagccgctg acacctagcg gagcgatgcc caaccaggcg 
cagatgcgga tcctgaaaga gacggagctg aggaaggtga aggtgcttgg atctggcgct 
tttggcacag tctacaaggg catctggatc cctgatgggg agaatgtgaa aattccagtg 
gccatcaaag tgttgaggga aaacacatcc cccaaagcca acaaagaaat cttagacgaa 
gcatacgtga tggctggtgt gggctcccca tatgtctccc gccttctggg catctgcctg 
acatccacgg tgcagctggt gacacagctt atgccctatg gctgcctctt agaccatgtc 
cgggaaaacc gcggacgcct gggctcccag gacctgctga actggtgtat gcagattgcc 
aaggggatga gctacctgga ggatgtgcgg ctcgtacaca gggacttggc cgctcggaac 
gtgctggtca agagtcccaa ccatgtcaaa attacagact tcgggctggc tcggctgctg 
gacattgacg agacagagta ccatgcagat gggggcaagg tgcccatcaa gtggatggcg 
ctggagtcca ttctccgccg gcggttcacc caccagagtg atgtgtggag ttatggtgtg 
actgtgtggg agctgatgac ttttggggcc aaaccttacg atgggatccc agcccgggag 
atccctgacc tgctggaaaa gggggagcgg ctgccccagc cccccatctg caccattgat 
gtctacatga tcatggtcaa atgttggatg attgactctg aatgtcggcc aagattccgg 
gagttggtgt ctgaattctc ccgcatggcc agggaccccc agcgctttgt ggtcatccag 
aatgaggact tgggcccagc cagtcccttg gacagcacct tctaccgctc actgctggag 
gacgatgaca tgggggacct ggtggatgct gaggagtatc tggtacccca gcagggcttc 
ttctgtccag accctgcccc gggcgctggg ggcatggtcc accacaggca ccgcagctca 
tctaccagga gtggcggtgg ggacctgaca ctagggctgg agccctctga agaggaggcc 
cccaggtctc cactggcacc ctccgaaggg gctggctccg atgtatttga tggtgacctg 
ggaatggggg cagccaaggg gctgcaaagc ctccccacac atgaccccag ccctctacag 
cggtacagtg aggaccccac agtacccctg ccctctgaga ctgatggcta cgttgccccc 
ctgacctgca gcccccagcc tgaatatgtg aaccagccag atgttcggcc ccagccccct 
tcgccccgag agggccctct gcctgctgcc cgacctgctg gtgccactct ggaaagggcc 
aagactctct ccccagggaa gaatggggtc gtcaaagacg tttttgcctt tgggggtgcc 
gtggagaacc ccgagtactt gacaccccag ggaggagctg cccctcagcc ccaccctcct 
cctgccttca gcccagcctt cgacaacctc tattactggg accaggaccc accagagcgg 
ggggctccac ccagcacctt caaagggaca cctacggcag agaacccaga gtacctgggt 
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ctggacgtgc cagtgtgaac cagaaggcca agtccgcaga agccctgatg tgtcctcagg 
gagcagggaa ggcctgactt ctgctggcat caagaggtgg gagggccctc cgaccacttc 
caggggaacc tgccatgcca ggaacctgtc ctaaggaacc ttccttcctg cttgagttcc 
cagatggctg gaaggggtcc agcctcgttg gaagaggaac agcactgggg agtctttgtg 
gattctgagg ccctgcccaa tgagactcta gggtccagtg gatgccacag cccagcttgg 
ccctttcctt ccagatcctg ggtactgaaa gccttaggga agctggcctg agaggggaag 
cggccctaag ggagtgtcta agaacaaaag cgacccattc agagactgtc cctgaaacct 

agtactgccc cccatgagga aggaacagca atggtgtcag tatccaggct ttgtacagag 

tgcttttctg tttagttttt actttttttg ttttgttttt ttaaagacga aataaagacc 

caggggagaa tgggtgttgt atggggaggc aagtgtgggg ggtccttctc cacacccact 

ttgtccattt gcaaatatat tttggaaaac 

<210> 2 

<211> 2052 

<212> DNA 

<213> human Her-2/neu gene without intracellular region 
<400> 2 

atggagctgg cggccttgtg ccgctggggg ctcctcctcg ccctcttgcc ccccggagcc 
gcgagcaccc aagtgtgcac cggcacagac atgaagctgc ggctccctgc cagtcccgag 
acccacctgg acatgctccg ccacctctac cagggctgcc aggtggtgca gggaaacctg 
gaactcacct acctgcccac caatgccagc ctgtccttcc tgcaggatat ccaggaggtg 
cagggctacg tgctcatcgc tcacaaccaa gtgaggcagg tcccactgca gaggctgcgg 
attgtgcgag gcacccagct ctttgaggac aactatgccc tggccgtgct agacaatgga 
gacccgctga acaataccac ccctgtcaca ggggcctccc caggaggcct gcgggagctg 
cagcttcgaa gcctcacaga gatcttgaaa ggaggggtct tgatccagcg gaacccccag 
ctctgctacc aggacacgat tttgtggaag gacatcttcc acaagaacaa ccagctggct 
ctcacactga tagacaccaa ccgctctcgg gcctgccacc cctgttctcc gatgtgtaag 
ggctcccgct gctggggaga gagttctgag gattgtcaga gcctgacgcg cactgtctgt 
gccggtggct gtgcccgctg caaggggcca ctgcccactg actgctgcca tgagcagtgt 
gctgccggct gcacgggccc caagcactct gactgcctgg cctgcctcca cttcaaccac 
agtggcatct gtgagctgca ctgcccagcc ctggtcacct acaacacaga cacgtttgag 
tccatgccca atcccgaggg ccggtataca ttcggcgcca gctgtgtgac tgcctgtccc 
tacaactacc tttctacgga cgtgggatcc tgcaccctcg tctgccccct gcacaaccaa 
gaggtgacag cagaggatgg aacacagcgg tgtgagaagt gcagcaagcc ctgtgcccga 
gtgtgctatg gtctgggcat ggagcacttg cgagaggtga gggcagttac cagtgccaat 
atccaggagt ttgctggctg caagaagatc tttgggagcc tggcatttct gccggagagc 
tttgatgggg acccagcctc caacactgcc ccgctccagc cagagcagct ccaagtgttt 
gagactctgg aagagatcac aggttaccta tacatctcag catggccgga cagcctgcct 



3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4530 



60 
120 
180 
240 
300 
360 
420 
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840 
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960 
1020 
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1140 
1200 
1260 
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gacctcagcg tcttccagaa cctgcaagta atccggggac gaattctgca caatggcgcc 1320 

tactcgctga ccctgcaagg gctgggcatc agctggctgg ggctgcgctc actgagggaa 1380 

ctgggcagtg gactggccct catccaccat aacacccacc tctgcttcgt gcacacggtg 1440 

ccctgggacc agctctttcg gaacccgcac caagctctgc tccacactgc caaccggcca 1500 

gaggacgagt gtgtgggcga gggcctggcc tgccaccagc tgtgcgcccg agggcactgc 1560 

tggggtccag ggcccaccca gtgtgtcaac tgcagccagt tccttcgggg ccaggagtgc 1620 

gtggaggaat gccgagtact gcaggggctc cccagggagt atgtgaatgc caggcactgt 1680 

ttgccgtgcc accctgagtg tcagccccag aatggctcag tgacctgttt tggaccggag 1740 

gctgaccagt gtgtggcctg tgcccactat aaggaccctc ccttctgcgt ggcccgctgc 1800 

cccagcggtg tgaaacctga cctctcctac atgcccatct ggaagtttcc agatgaggag I860 

ggcgcatgcc agccttgccc catcaactgc acccactcct gtgtggacct ggatgacaag 1920 

ggctgccccg ccgagcagag agccagccct ctgacgtcca tcgtctctgc ggtggttggc 1980 

attctgctgg tcgtggtctt gggggtggtc tttgggatcc tcatcaagcg acggcagcag 2040 

2052 

aagatccgga ag 
<210> 3 
<211> 1956 
<212> DNA 

<213> human Her-2/neu gene without intracellular region and transmembrane domain 
<400> 3 

atggagctgg cggccttgtg ccgctggggg ctcctcctcg ccctcttgcc ccccggagcc 60 

gcgagcaccc aagtgtgcac cggcacagac atgaagctgc ggctccctgc cagtcccgag 120 

acccacctgg acatgctccg ccacctctac cagggctgcc aggtggtgca gggaaacctg 180 

gaactcacct acctgcccac caatgccagc ctgtccttcc tgcaggatat ccaggaggtg 240 

cagggctacg tgctcatcgc tcacaaccaa gtgaggcagg tcccactgca gaggctgcgg 300 

attgtgcgag gcacccagct ctttgaggac aactatgccc tggccgtgct agacaatgga 360 

gacccgctga acaataccac ccctgtcaca ggggcctccc caggaggcct gcgggagctg 420 

cagcttcgaa gcctcacaga gatcttgaaa ggaggggtct tgatccagcg gaacccccag 480 

ctctgctacc aggacacgat tttgtggaag gacatcttcc acaagaacaa ccagctggct 540 

ctcacactga tagacaccaa ccgctctcgg gcctgccacc cctgttctcc gatgtgtaag 600 

ggctcccgct gctggggaga gagttctgag gattgtcaga gcctgacgcg cactgtctgt 660 

gccggtggct gtgcccgctg caaggggcca ctgcccactg actgctgcca tgagcagtgt 720 

gctgccggct gcacgggccc caagcactct gactgcctgg cctgcctcca cttcaaccac. 780 

agtggcatct gtgagctgca ctgcccagcc ctggtcacct acaacacaga cacgtttgag 840 

tccatgccca atcccgaggg ccggtataca ttcggcgcca gctgtgtgac tgcctgtccc 900 

tacaactacc tttctacgga cgtgggatcc tgcaccctcg tctgccccct gcacaaccaa 960 

gaggtgacag cagaggatgg aacacagcgg tgtgagaagt gcagcaagcc ctgtgcccga 1020 

gtgtgctatg gtctgggcat ggagcacttg cgagaggtga gggcagttac cagtgccaat 1080 
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1140 
1200 
1260 
1320 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1956 



atccaggagt ttgctggctg caagaagatc tttgggagcc tggcatttct gccggagagc 
tttgatgggg acccagcctc caacactgcc ccgctccagc cagagcagct ccaagtgttt 
gagactctgg aagagatcac aggttaccta tacatctcag catggccgga cagcctgcct 
gacctcagcg tcttccagaa cctgcaagta atccggggac gaattctgca caatggcgcc 
tactcgctga ccctgcaagg gctgggcatc agctggctgg ggctgcgctc actgagggaa 1380 
ctgggcagtg gactggccct catccaccat aacacccacc tctgcttcgt gcacacggtg 
ccctgggacc agctctttcg gaacccgcac caagctctgc tccacactgc caaccggcca 
gaggacgagt gtgtgggcga gggcctggcc tgccaccagc tgtgcgcccg agggcactgc 
tggggtccag ggcccaccca gtgtgtcaac tgcagccagt tccttcgggg ccaggagtgc 
gtggaggaat gccgagtact gcaggggctc cccagggagt atgtgaatgc caggcactgt 
ttgccgtgcc accctgagtg tcagccccag aatggctcag tgacctgttt tggaccggag 
gctgaccagt gtgtggcctg tgcccactat aaggaccctc ccttctgcgt ggcccgctgc 
cccagcggtg tgaaacctga cctctcctac atgcccatct ggaagtttcc agatgaggag 
ggcgcatgcc agccttgccc catcaactgc acccactcct gtgtggacct ggatgacaag 
ggctgccccg ccgagcagag agccagccct ctgacg 
<210> 4 
<211> 27 
<212> DNA ' 

<213> Artificial Sequence 
<220X223> NF6 primer 
<400> 4 

ggtaccatgg agctggcggc cttgtgc 
<210> 5 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> NSR1 primer 
<400> 5 

gtctagatga ttcacgtcag agggctggct c 
<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> NF5 primer 
<400> 6 



27 



31 
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gcagtggtac ccaagcttag cac 
<210> 7 
27 
DNA 

Artificial Sequence 



23 



<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



NRM2 primer 

7 

ttctagagca gtctccgcat cgtctac 
<210> 8 
28 
DNA 

Artificial Sequence 



<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



NSF2 primer 
8 

ggcgcgcccc ggcacagaca tgaagctg 
<210> 9 
24 
DNA 

Artificial Sequence 



<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



NF3 primer 
9 

gccgcagcgg ccgccatgga gctg 
<210> 10 
<211> 1535 
<212> DNA 

<213> mouse Eta-1 gene 
<400> 10 

gggggggggg gggggggggg ggggctttcc 
aaggcacaca aatattgact cactgaaatt 
tattggtgac ttggtggtga tctagtggtg 
caactgtgcc tcataaaata tgttgcagga 
tgcttttgcc tgtttggcat tgcctcctcc 
tcagaggaga agctttacag cctgcaccca 
ccatctcaga agcagaatct ccttgcgcca 



ttgctcctta 
ttctctgaga 
ccaagagtgt 
ctaactacga 
ctcccggtga 
gatcctatag 
cagaatgctg 



tgagaggtgg 
tgtagaaaga 
gtttgaacct 
ccatgagatt 
aagtgactga 
ccacatggcc 
tgtcctctga 



agaggtagaa 
ttccataaat 
gacaagacat 
ggcagtgatt 
ttctggcagc 
ggtgcctgac 
agaaaaggat 



27 



28 



24 



60 
120 
180 
240 
300 
360 
420 
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gactttaagc aagaaactct tccaagcaat tccaatgaaa gccatgacca catggacgac 
gatgatgacg atgatgatga cgatggagac catgcagaga gcgaggattc tgtggactcg 
gatgaatctg acgaatctca ccattcggat gagtctgatg agaccgtcac tgctagtaca 
caagcagaca ctttcactcc aatcgtccct acagtcgatg tccccaacgg ccgaggtgat 
agcttggctt atggactgag gtcaaagtct aggagtttcc aggtttctga tgaacagtat 
cctgatgcca cagatgagga cctcacctct cacatgaaga gcggtgagtc taaggagtcc 
ctcgatgtca tccctgttgc ccagcttctg agcatgccct ctgatcagga caacaacgga 
aagggcagcc atgagtcaag tcagctggat gaaccaagtc tggaaacaca cagacttgag 
cattccaaag agagccagga gagtgccgat cagtcggatg tgatcgatag tcaagcaagt 
tccaaagcca gcctggaaca tcagagccac aagtttcaca gccacaagga caagctagtc 
ctagacccta agagtaagga agatgatagg tatctgaaat tccgaatttc tcatgaatta 
gagagttcat cttctgaggt caactaaaga agaggcaaaa acacagttcc ttactttgca 
tttagtaaaa acaagaaaaa gtgttagtga gggttaagca ggaatactaa ctgctcattt 
ctcagttcag tggatatatg tatgtagaga aagagaggta atattttggg ctcttagctt 
agtctgttgt ttcatgcaaa caccgttgta accaaaagct tctgcacttt gcttctgttg 
ttcctgtaca agaaatgcaa cggccactgc attttaatga ttgttattct ttcatgaata 
aaatgtatgt agaaataagt aaatttactg aaacaagcaa gaattaaaag agaaactgta 
acagtctata tcactatacc cttttagttt tataattagc atatattttg ttgtgattta 
tttttttttg ttggtgtgaa taaatcttgt taacg 
<210> 11 
<211> 1535 
<212> DNA 

<213> mouse IL-18 gene 
<400> 11 

gggggggggg gggggggggg ggggctttcc ttgctcctta tgagaggtgg agaggtagaa 
aaggcacaca aatattgact cactgaaatt ttctctgaga tgtagaaaga ttccataaat 
tattggtgac ttggtggtga tctagtggtg ccaagagtgt gtttgaacct gacaagacat 
caactgtgcc tcataaaata tgttgcagga ctaactacga ccatgagatt ggcagtgatt 
tgcttttgcc tgtttggcat tgcctcctcc ctcccggtga aagtgactga ttctggcagc 
tcagaggaga agctttacag cctgcaccca gatcctatag ccacatggcc ggtgcctgac 
ccatctcaga agcagaatct ccttgcgcca cagaatgctg tgtcctctga agaaaaggat 
gactttaagc aagaaactct tccaagcaat tccaatgaaa gccatgacca catggacgac 
gatgatgacg atgatgatga cgatggagac catgcagaga gcgaggattc tgtggactcg 
gatgaatctg acgaatctca ccattcggat gagtctgatg agaccgtcac tgctagtaca 
caagcagaca ctttcactcc aatcgtccct acagtcgatg tccccaacgg ccgaggtgat 
agcttggctt atggactgag gtcaaagtct aggagtttcc aggtttctga tgaacagtat 
cctgatgcca cagatgagga cctcacctct cacatgaaga gcggtgagtc taaggagtcc 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1535 
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ctcgatgtca tccctgttgc ccagcttctg agcatgccct ctgatcagga caacaacgga 
aagggcagcc atgagtcaag tcagctggat gaaccaagtc tggaaacaca cagacttgag 
cattccaaag agagccagga gagtgccgat cagtcggatg tgatcgatag tcaagcaagt 
tccaaagcca gcctggaaca tcagagccac aagtttcaca gccacaagga caagctagtc 
ctagacccta agagtaagga agatgatagg tatctgaaat tccgaatttc tcatgaatta 
gagagttcat cttctgaggt caactaaaga agaggcaaaa acacagttcc ttactttgca 
tttagtaaaa acaagaaaaa gtgttagtga gggttaagca ggaatactaa ctgctcattt 
ctcagttcag tggatatatg tatgtagaga aagagaggta atattttggg ctcttagctt 
agtctgttgt ttcatgcaaa caccgttgta accaaaagct tctgcacttt gcttctgttg 
ttcctgtaca agaaatgcaa cggccactgc attttaatga ttgttattct ttcatgaata 
aaatgtatgt agaaataagt aaatttactg aaacaagcaa gaattaaaag agaaactgta 
acagtctata tcactatacc cttttagttt tataattagc atatattttg ttgtgattta 
tttttttttg ttggtgtgaa taaatcttgt taacg 
<210> 12 
<211> 1250 
<212> DNA 
<213> mouse IL-15 
<400> 12 

cttctgtcca gccactcttc cccagagttc tcttcttcat cctccccctt gcagagtagg 
gcagcttgca ggtcctcctg caagtctctc ccaattctct gcgcccaaaa gacttgcagt 
gcatctcctt acgcgctgca gggaccttgc cagggcagga ctgcccccgc ccagttgcag 
agttggacga agacgggatc ctgctgtgtt tggaaggctg agttccacat ctaacagctc 
agagaggtca ggaaagaatc caccttgaca catggccctc tggctcttca aagcactgcc 
tcttcatggt ccttgctggt gaggtcctta agaacacaga aacccatgtc agcagataac 
cagcctacag gaggccaaga agagttctgg atggatggca gctggaagcc catcgccata 
gccagctcat cttcaacatt gaagctctta cctgggcatt aagtaatgaa aattttgaaa 
ccatatatga ggaatacatc catctcgtgc tacttgtgtt tccttctaaa cagtcacttt 
ttaactgagg ctggcattca tgtcttcatt ttgggctgtg tcagtgtagg tctccctaaa 
acagaggcca actggataga tgtaagatat gacctggaga aaattgaaag ccttattcaa 
tctattcata ttgacaccac tttatacact gacagtgact ttcatcccag ttgcaaagtt 
actgcaatga actgctttct cctggaattg caggttattt tacatgagta cagtaacatg 
actcttaatg aaacagtaag aaacgtgctc taccttgcaa acagcactct gtcttctaac 
aagaatgtag cagaatctgg ctgcaaggaa tgtgaggagc tggaggagaa aaccttcaca 
gagtttttgc aaagctttat acgcattgtc caaatgttca tcaacacgtc ctgactgcat 
gcgagcctct tccgtgtttc tgttattaag gtacctccac ctgctgctca gaggcagcac 
agctccatgc atttgaaatc tgctgggcaa actaagcttc ctaacaagga gataatgagc 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
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1535 



60 
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240 
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cacttggatc acatgaaatc ttggaaatga agagaggaaa agagctcgtc tcagacttat 1140 
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ttttgcttgc ttatttttaa tttattgctt catttgtaca tatttgtaat ataacagaag 
atgtggaata aagttgtatg gatattttat caattgaaat ttaaaaaaaa 
<210> 13 
<211> 699 
<212> DNA 

<213> mouse Flt3L gene 
<400> 13 

atgacagtgc tggcgccagc ctggagccca aattcctccc tgttgctgct gttgctgctg 
ctgagtcctt gcctgcgggg gacacctgac tgttacttca gccacagtcc catctcctcc 
aacttcaaag tgaagtttag agagttgact gaccacctgc ttaaagatta cccagtcact 
gtggccgtca atcttcagga cgagaagcac tgcaaggcct tgtggagcct' cttcctagcc 
cagcgctgga tagagcaact gaagactgtg gcagggtcta agatgcaaac gcttctggag 
gacgtcaaca ccgagataca ttttgtcacc tcatgtacct tccagcccct accagaatgt 
ctgcgattcg tccagaccaa catctcccac ctcctgaagg acacctgcac acagctgctt 
gctctgaagc cctgtatcgg gaaggcctgc cagaatttct ctcggtgcct ggaggtgcag 
tgccagccgg actcctccac cctgctgccc ccaaggagtc ccatagccct agaagccacg 
gagctcccag agcctcggcc caggcagctg ttgctcctgc tgctgctgct gctgcctctc 
acactggtgc tgctggcagc cgcctggggc cttcgctggc aaagggcaag aaggaggggg 
gagctccacc ctggggtgcc cctcccctcc catccctag 
<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> EF1 primer 
<400> 14 

ctggtaccat gagattggca g 
<210> 15 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> ER1 primer 
<400> 15 

cctctagatt agttgacctc ag 
<210> 16 
<211> 25 



1200 
1250 
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22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 18F1 primer 

<400> 16 

tgaattcatg gctgccatgt cagaa 

<210> 17 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 18R1 primer 

<400> 17 

ttctagacta actttgatgt aag 

<210> 18 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 15F1 primer 

<400> 18 

tgaattcatg aaaattttga aaccatat 

<210> 19 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 15R1 primer 

<400> 19 

ttctagacta aaagctttgc aaaaactctg tgaag 

<210> 20 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FF1 primer 

<400> 20 
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tgaattcatg acagtgctgg cgcc 
<210> 21 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR1 primer 
<400> 21 

ttctagacta ctgcctgggc cgag 
<210> 22 
<211> 600 
<212> DNA 

<213> IRES sequence from pCK-mIL12 
<400> 22 

ggatccgata agcttgatat cgaattccgc cccccccccc cctaacgtta ctggccgaag 
ccgcttggaa taaggccggt gtgcgtttgt ctatatgtta ttttccacca tattgccgtc 
ttttggcaat gtgagggccc ggaaacctgg ccctgtcttc ttgacgagca ttcctagggg 
tctttcccct ctcgccaaag gaatgcaagg tctgttgaat gtcgtgaagg aagcagttcc 
tctggaagct tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc agcggaaccc 
cccacctggc gacaggtgcc tctgcggcca aaagccacgt gtataagata cacctgcaaa 
ggcggcacaa ccccagtgcc acgttgtgag ttggatagtt gtggaaagag tcaaatggct 
ctcctcaagc gtattcaaca aggggctgaa ggatgcccaa aaggtacccc attgtatggg 
atctgatctg gggcctcggg gcacatgctt tacatgtgtt tagtccaggt taaaaaaacg 
tctaggcccc ccgaaccacg gggacgtggt tttcctttga aaaacacgat aataccatgg 

<210> 23 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> IRES-F1 primer ■ 

<400> 23 

gcggccgcga taagcttgat atcgaattcc g 
<210> 24 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



24 



24 
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<220> 

<223> IRES-R1 primer 
<400> 24 

ctcgagtatt atcgtgtttt tcaaagg 



73-73 



